is, after 1840, for historical reasons explained in Neuroanatomical terminology (Swanson, 2015) . For standard terms not defined in Table C annotations see Neuroanatomical terminology (Swanson, 2015) . Non-standard terms that have been defined rigorously in Swanson (2015) or here have the formal form term (author, date) , when used in text. Other terms are used without the appended (author, date). CENTRAL NERVOUS SYSTEM [RAT] (CARUS, 1814) 1 (CNS) or CEREBROSPINAL AXIS [RAT] (MECKEL, 1817) (SPA) Endbrain (Kuhlenbeck, 1927) 2 (EB) or Cerebrum (Obersteiner & Hill, 1900) (Herrick, 1910) 10 (AOA) molecular layer (>1840) (AOA1) pyramidal layer (>1840) (AOA2) Tenia tecta (Swanson, 1992) 11 (TT) Ventral part (Swanson, 1992) 12 (TTv) layers 1-3 (Swanson, 1992) 13 (TTv1-3) Dorsal part (Swanson, 1992) 14 (TTd) layers 1-4 (Swanson, 1992) 15 (TTd1-4) Piriform area (Smith, 1919) 16 (PIR) molecular layer (>1840) (PIR1) pyramidal layer (>1840) (PIR2) polymorph layer (>1840) (PIR3) Cortical amygdalar complex (Swanson, 2015) 17 ( (Swanson & Cowan, 1977) 25 (HPF) Hippocampal region (Swanson et al., 1987) 1 For definitions and historical usage of these two synonyms in vertebrates generally see Swanson (2015) .
2
For definitions and historical usage of these two synonyms in vertebrates generally see Swanson (2015) .
9/11/17
One of the two great divisions of the vertebrate cerebrum (Obersteiner & Hill, 1900) or endbrain (Kuhlenbeck, 1927) , the other being the cerebral nuclei (Swanson, 2000a ); see Swanson (2000a) . In the embryo it develops dorsal to the cerebral nuclei (Swanson, 2000a ) and characteristically displays a laminated cytoarchitecture; see AlvarezBolado & Swanson (1996). 4 In adult mammals, the derivatives of the embryological cortical plate; see Swanson (2000a, pp. 129-131) .
5
See Swanson (2015) for this precise definition in mammals. 6 See Swanson (2015) for this precise definition in mammals.
7
The main olfactory bulb (>1840) and accessory olfactory bulb (>1840) together. 8 Gurdjian (1925) , Ennis et al. (2015) . 9 Gurdjian (1925), Ennis et al. (2015) . 10 It is an olfactory cortical area, with a molecular layer (AOA1) and a pyramidal layer (AOA2); see Haberly & Price (1978b) , who noted that "the term nucleus is unfortunate since, in spite of the lack of cellular sublamination within these areas [retrobulbar] , they are all clearly cortical in organization." (p. 782). In the Discussion, they refer to "areas within the olfactory peduncle" (Haberly & Price, 1978b, p. 806) . In this edition of Brain Maps, the name has been changed from anterior olfactory nucleus to anterior olfactory area to emphasize that it is a cerebral cortical area, not a subcortical nucleus. In addition, the five parts of Haberly & Price (1978b) that were listed in previous editions have been eliminated because they are based mostly on relative position, not cytoarchitectonically distinctive parts, except perhaps, for the external part. The detailed description and discussion of the rat AOA in De Olmos et al. (1978) is also quite useful. Neville & Haberly (2004, p. 416) referred to it as the anterior olfactory cortex (AOC).
11
There is little agreement in the literature about the parcelling and nomenclature associated with the tenia tecta and indusium griseum. From examining sections in the three standard planes, it seems clear to us (Swanson, 1992) that the indusium griseum (Valentin, 1841) in the rat continues uninterrupted around the genu of the corpus callosum to the septohippocampal nucleus (>1840) (Atlas Levels 11-13; also see Wyss & Sripanidkulchai, 1983) . The part of the indusium griseum (Valentin, 1841) rostral and ventral to the genu was called the dorsal part of the tenia tecta by Haberly & Price (1978b) . The ventral part of the tenia tecta of Haberly & Price (1978b) has a very different structure. They divided it into superior and inferior parts, referred to here as the dorsal and ventral parts of the tenia tecta proper, respectively (Swanson, 1992) . The tenia tecta (Swanson, 1992 ) reminds one of differentiated parts of the adjacent anterior olfactory area (Herrick, 1910 ); see Davis et al. (1978) . We recognize three layers in the TTv (as Haberly & Price, 1978b) and four layers in the TTd.
12
See Swanson (1992) and annotation for tenia tecta (Swanson, 1992) .
13
See Swanson (1992) and annotation for tenia tecta (Swanson, 1992) . 14 See Swanson (1992) and annotation for tenia tecta (Swanson, 1992) . 15 See Swanson (1992) and annotation for tenia tecta (Swanson, 1992) . 16 See Craigie (1925) and Haberly & Price (1978a) , who discuss reasons for not referring to the PIR as "prepiriform".
17
See entry in Swanson (2015) for definition and historical background (and Appendix 3).
18
The traditional cortical nucleus of the amygdala is in fact a cerebral cortical area (see Price, 1973, p. 94; Krettek & Price, 1978, p. 264) , and was called cortical amygdalar area in Swanson (1998, p. 197) to reflect this fact.
22
It corresponds to layers I & II of McDonald (1983) , Millhouse & Uemura-Sumi (1985) ; their layer III is listed here under cortical subplate (>1840). This assignment of NLOT1 and NLOT2 to the cortical amygdalar complex (Swanson, 2015) was first suggested by Swanson & Petrovich (1998) and followed in Swanson (2004, pp. 168-169) . Like the COA, PAA, and TR, this is an area of the olfactory cortex, usually grouped with the amygdala, and calling it a nucleus is a misnomer. Following recent trends, perhaps a better term would be area of lateral olfactory tract or lateral olfactory tract area.
23 Canteras et al. (1992a) .
24
It was first identified and described by Haug (1976) as the "area interposed between area entorhinalis caudally, and the piriform cortex and the posterior pole of the amygdala rostrally."(also see Canteras et al., 1992a) . It also corresponds roughly to the amygdalopiriform transition area of de and amygdalo-entorhinal transition field (AE, field 6) of Insausti et al. (1997) , who included it in their definition of the entorhinal area, although it does not project to the dentate gyrus (>1840) (see Petrovich, 1997; Dolorfo & Amaral, 1998a; Santiago & Shammah-Lagnado, 2005) . Jolkkonen et al. (2001) divided it into medial part that is more densely packed with neurons, and a lateral part where lamination becomes somewhat more clear.
25
This account closely follows Swanson & Cowan (1977) and Swanson et al. (1987) , which are based largely on Blackstad (1956) . See Swanson (2015) for this precise definition in mammals.
26
In the account of Swanson et al. (1987) 
29
See Blackstad (1956) .
30
For definition and historical usage in mammals generally see Swanson (2015) .
31
See Swanson et al. (1987) . 32 See discussion in Swanson et al. (1978, p. 684) for definition adoped here, based on Haug (1974) ; for more recent molecular characterization of pyramidal neurons in this general region, at least in mouse, see Lein et al. (2005) .
33
See Swanson et al. (1987) .
34
A clear difference between connections arising from the dorsal and ventral (also called septal and temporal) parts of field CA1 (Lorente de Nó, 1934) and the subiculum (>1840) goes back to early findings of Swanson & Cowan (1975 , 1977 . There are, however, no clear cytoarchitectonic borders, and for descriptive purposes may be divided by a line across the top of functional domain 2 in Figure 6 of Petrovich et al. (2001) . In addition, it is often useful to indicate roughly dorsal, intermediate, and ventral (also called septal, occipital, and temporal) parts of field CA1 (Lorente de Nó, 1934) and the subiculum (>1840). This distinction goes back to the statement, "In a number of experiments the injections involved a region of the subiculum which, on topographic grounds, could not be described as either 'dorsal' or 'ventral' subiculum, but rather an intermediate zone…injections involving the dorsal subiculum always give rise to labeling over the dorsal part of the lateral suptum, while intermediate and ventrally placed injections respectively labeled intermediate and ventral parts of the lateral septal nucleus." (Swanson & Cowan, 1977, p. 68) . For the name, and other clear dorsal-ventral distinctions of field CA1 (Lorente de Nó, 1934) and the subiculum (>1840) connections, see , p. 1486 & Fig. 1) ; also see Cenquizca & Swanson (2006) . 35 See annotation for ventral part of field CA1 . together form a thin longitudinal strip of cerebral cortex (>1840) between the subiculum (>1840) medially and parasubiculum (>1840) laterally; see Swanson et al. (1987) , van Groen & Wyss (1990a) . The postsubiculum (Swanson & Cowan, 1997) is sometimes considered the dorsal part of what others consider the presubiculum as a whole (see Cappaert et al., 2015) .
41
Following Rose & Woolsey (1948, p. 292) , who called it the postsubicular area in rabbit and cat, it is distinguished (see Swanson & Cowan, 1977, p. 71) as the dorsal part of what others consider the presubiculum as a whole; see van Groen & Wyss (1990b) , Cappaert et al. (2015) , and the annotation for presubiculum (Swanson & Cowan, 1977) . The retrosplenial area 29e (see Haug, 1976 ) is included in the postsubiculum (Swanson & Cowan, 1977) , following Rose & Woolsey (1948) , although others include it in the presubiculum (Swanson & Cowan, 1977) (see Vogt & Miller, 1981, p. 622) or even parasubiculum (>1840) (see Cappaert et al., 2015) . 42 See Blackstad (1956, p. 432) , Swanson et al. (1987) , van Groen & Wyss (1990a) . (Brodmann, 1909) because it does not project to the dentate gyrus (>1840) (see Petrovich, 1997; Dolorfo & Amaral, 1998a; Santiago & Shammah-Lagnado, 2005) . Insausti et al. (1997) did not take into account the rostral extension of the medial part of entorhinal area (>1840) called the ventral zone (ENTmv) in Swanson (1992 Swanson ( , 1998 Swanson ( , 2004 ); see endnote for medial part of entorhinal area (>1840). The general scheme followed here was also followed for practical purposes by Cappaert et al. (2015, p. 523) . 44 In Swanson (1992) the medial part of entorhinal area (>1840) was divided into a dorsal zone (ENTm) and a ventral zone (ENTmv), which is a thin rostroventral extension of the dorsal zone identified and described by Haug (1976) . Because this distinction has found little usage in the subsequent literature, it has been dropped for simplicity, and just the ENTm in its entirety is now used.
45
See endnote for entorhinal area (Brodmann, 1909) .
46
See Swanson (2015) for this precise definition in mammals.
47 Krettek & Price (1977a) , Vogt & Peters (1981) . 48 It was named prelimbic area (area 32) by Brodmann (1909) in guenon and rabbit; for work in the rat see Krettek & Price (1977a, p. 163) , Vogt & Peters (1981) , Vogt et al. (2013) . 49 It was identified and named thus by Brodmann (1909) in guenon, marmoset, and lemur. 50 It was named thus in rat by Krettek & Price (1977a, p.163 ) ; also see Vogt & Peters (1981) . 51 It was named thus in rat by Krettek & Price (1977a, p.163 ) ; also see Vogt & Peters (1981) .
52
See Vogt & Peters (1981, Fig. 1 ), who divided it into longitudinal zones a-d, from ventral to dorsal, in rat. Brodmann (1909) first identified the retrosplenial area, but had a fifth, ventralmost, zone e that is now incorporated elsewhere; see annotation for postsubiculum (Swanson & Cowan, 1977) . There was ambiguity in Swanson (2004) insofar as the ventral part of retrosplenial area (Swanson, 1992) has two clearly differentiable caudal zones, zone a and zone b/c, whereas the rostral half, where zones were essentially indistinguishable, was simply labeled ventral part (RSPv). Now, the ventral part as a whole has a new abbreviation (RSPve), the rostral half is called anterior zone of ventral part of retrosplenial area (Swanson, BM4) (and to avoid confusion remains abbreviated RSPv, as in Swanson, 2004) , and the two caudal zones (a and b/c) remain the same.
53
This is the so-called granular part of the retrosplenial area (Vogt & Peters, 1981) , with its zones a-c (Vogt & Peters, 1981, Fig. 1 ). We could not distinguish clearly zones b and c of Vogt & Peters (1981) on cytoarchitectonic grounds (Swanson, 1992) ; also see Sripanidkulchai & Wyss (1987) for information about lamination. Swanson (1992) named it ventral part in parallel with the rostrally adjacent ventral part of anterior cingulate area (Krettek & Price, 1977) . This basic subdivision has since been recognized by several workers, with RSPv named area 29c, RSPv.b/c named area 29b, and RSPv.a still called area 29a; see Shibata et al. (2009 ), Vogt (2015 Alternatively, others refer to RSPv as part b of ventral retrosplenial cortex, and RSPv.a and RSPv.b/c together as part a of ventral retrosplenial cortex; see Jones & Witter (2007) . To avoid confusion in the comparative literature, we have retained the original lettering scheme of Brodmann (1909) and Vogt & Peters (1981) ; see annotation for retrosplenial area (Vogt & Peters, 1981) . Fig. 1 ). Swanson (1992) named it dorsal part in parallel with the rostrally adjacent dorsal part of anterior cingulate area (Krettek & Price, 1977) ; also see Jones & Witter (2007) 58 For this name, in adult rat, see Risold & Swanson (1995a, p. 3899) , who distinguished it on cytoarchitectonic and connectional grounds. Also see Risold et al. (1997, p. 209) . 59 See entry in Swanson (2015) for definition and historical background in mammals; also see Appendix 3 there. 60 Rose (1928) first recognized dorsal, ventral, and posterior parts of the agranular insular cortex in mammals (including rabbit and squirrel), and they were specifically named dorsal, ventral, and posterior areas of agranular insular cortex by Krettek & Price (1977a, p. 166) in rat. It was called the agranular insular area with a dorsal agranular area, a ventral agranular zone, and a posterior agranular strip by Cechetto & Saper (1987) , and Swanson (1992) called it the agranular insular area with dorsal, ventral, and posterior parts. Here we specifically refer to agranular insular areas. Krettek & Price (1977a, p. 166) . 62 Krettek & Price (1977a, p. 166) . Krettek & Price (1977a, p. 166) . 64 Kosar et al. (1986) . It is the so-called dysgranular insular area; see Cechetto & Saper (1987). 65 It is the so-called granular insular area; see Cechetto & Saper (1987) . 66 See entry in Swanson (2015) for definition and historical background in mammals; also see Appendix 3 there.
67
See entry in Swanson (2015) for definition and historical background (and Appendix 3there ). In modern times, Krettek & Price (1977a, p. 163 ) used this name, in rat; our parcelling of these topologically difficult areas was greatly aided by examining sections cut in the three standard planes. Ray & Price (1992) and van de Werd & Uylings (2008) also delineated a separate dorsolateral orbital cortex or area far rostrally in the frontal pole; their exact parcellations appear to differ slightly although both include parts of the AId, MOp, and MOs as defined here.
68 Krettek & Price (1977a, pp. 163-166) provided this name, and a description, in rat. In Swanson (2004) , the ORBv was mislabeled ORBvl on Atlas Levels 4-6; thus, the ORBv is found on Atlas Levels 4-9.
69 Krettek & Price (1977a, pp. 163-166) provided this name, and a description, in rat. In Swanson (2004) , the ORBv was mislabeled ORBvl on Atlas Levels 4-6; thus, the ORBvl is found on Atlas Levels 7-9. 70 Krettek & Price (1977a, pp. 163-166) provided this name, and a description, in rat.
71 Krettek & Price (1977a, pp. 163-166) provided this name, and a description, in rat.
72 Donoghue & Wise (1982) , Neafsey et al. (1986) .
73 Donoghue & Wise (1982) , Neafsey et al. (1986) . 74 See entry in Swanson (2015) for definition and historical background in mammals; also see Appendix 3.
75 Chapin & Lin (1984) , Sanderson et al. (1984) , Riddle & Purves (1995) . 76 Welker & Sinha (1972); see also Chapin & Lin (1984) . According to Fabri & Burton (1991, pp. 410-412 and Figs. 6, 13) , the rat supplemental somatosensory area (>1840) has two facing body representations, one dorsally called second somatosensory area (SSII) and one ventrally called parietal ventral area (PV); cytoarchitectonically they are difficult to distinguish. This general organization was confirmed by Remple et al. (2003) .
77
This region appears to lie between the somatosensory areas (>1840),visual areas (>1840), and auditory areas (>1840), and receives inputs from the lateral posterior thalamic nucleus (>1840) and posterior thalamic nuclei (>1840) to this extent it may correspond to posterior parietal association areas in primates and other mammals; see Hughes (1977) , Miller & Vogt (1984) , Reep et al. (1994) , Olsen & Witter (2016) . Olsen & Witter (2016) have divided what appears to correspond rather closely to the PTLp into medial posterior parietal cortex, lateral posterior parietal cortex, and posterior part of parietal cortex based on thalamic connectivity and three staining patterns; not enough information was supplied to distinguish these three zones in the Nissl-stained sections of our atlas.
78
See entry in Swanson (2015) for definition and historical background in mammals; also see Appendix 3. 79 Krieg (1946a,b) , Deacon et al. (1983) . This is area 35 of Brodmann (1909) ; see Burwell (2001) . 80 Krieg (1946a,b) , Miller & Vogt (1984) ; see annotation for temporal association areas (>1840). Burwell (2001) We have recognized two distinct fields in the rat temporal region (>1840) between the visual areas (>1840) and auditory areas (>1840) dorsally and the perirhinal area (Brodmann, 1909) ventrally; Swanson (1992, p. 196) . Krieg (1946a) apparently included both fields in his definition of ectorhinal area. More in keeping with Brodmann (1909) , we suggest that the dorsal part of this region (where layer 4 is still recognizable) may correspond to temporal association cortex (perhaps in the dorsal, middle, and inferior temporal gyri of humans), and labeled it TEa (in Swanson, 2004) . We have retained ECT for the distinct ventral area, just dorsal to the perirhinal area, where layers 2 and 4 are quite indistinct. The architecture and connections of this whole region require much more analysis. 82 Sally , , Arnault & Roger (1990) , Doron et al. (2002) . These are regions where a frequency map of the cochlea has been established electrophysiologically. 83 Sally & Kelly ( , p. 1627 , also see . This region was identified electrophysiologically; a detailed structural description remains to appear. Clear cytoarchitectonic differences between areas Te3 and Te2 as defined by Arnault & Roger (1990) were not observed. 84 Sally , , Arnault & Roger (1990) , Doron et al. (2002) . 85 Sally & Kelly ( , p. 1627 ; also see and Azizi et al. (1985) . 86 Doron et al. (2002) carefully remapped the traditional primary auditory area with electrophysiological methods in rat and suggested that a posterior auditory field be recognized in its posterior end, beginning about 5.8 mm posterior to bregma. They did not correlate their results with cytoarchitecture, so comparisons of borders between auditory areas across atlases, rat strains, animal ages, and different histological procedures are crude at best when based strictly on a skull feature like bregma. Clearly, additional characterization of auditory and surrounding cortical areas with both anatomical and physiological methods is needed. Also see Azizi et al. (1985) . 87 See entry in Swanson (2015) for definition and historical background in mammals; also see Appendix 3. 88 We have followed the parcellation of Thomas & Espinoza (1987) , based on regions identified by limited anatomical criteria and the presence of electrophysiologically defined retinotopic maps; see their Fig. 6 and Espinoza & Thomas (1983) . Detailed correlations of cellular architecture and electrophysiological mapping have not been carried out in rat, however, leading to some uncertainty. For example, Coogan & Burkhalter (1993) followed the same general scheme but identified fewer specific regions. Montero (1993) carried out a detailed multiple retrograde tracer examination of extrastriate visual region inputs to the primary visual area (VISp) and identified 10 of them with separate, full retinotopic maps. Overall, his scheme was similar to that of Thomas & Espinoza (1987) , but differed in that a) he appears to have divided their VISpl into posterolateral and posterior areas, b) he combined their VISll and VISlla into a single laterolateral area, and c) he at least partly divided their VISam into anteromedial and anterior areas (see Fig. 6 ). We have chosen to retain the Thomas & Espinoza (1987) parceling scheme until definitive cytoarchitectonic-functional analyses are carried out.
89
Identified and named, in rat, by Thomas & Espinoza (1987, p. 215) .
90
Identified and named, in rat, by Olavarria & Torrealba (1978, p. 388) .
91
Identified and named, in rat, by Thomas & Espinoza (1987, p. 215) , who referred to it as laterolateral anterior.
92
Identified and named, in rat, by Espinoza & Thomas (1983, see Fig. 1 ). 93 Identified, in rat, by Olavarria & Montero (1984, see p. 250 ) who named it laterointermediate visual area and reviewed earlier literature on nomenclature confusion; this variation was introduced by Swanson (1992, p. 196) . 94 Identified, in rat, by Olavaria & Torrealba (1978, p. 388 ) who named it lateromedial visual area; this variation was introduced by Swanson (1992, p. 196) . Also see Montero et al. (1973) for an earlier indication, and Olavarria & Montero (1984) for further clarification of nomenclature. 95 Identified and named, in rat, by Thomas & Espinoza (1987, p. 221 & Fig. 5 ).
96
The primary visual area (>1840) in rat was first clearly identified with neuroanatomical degeneration methods by Lashley (1934) and was carefully mapped electrophysiologically by Adams & Forrester (1968, see p. 327 & Fig. 3) , who referred to it as the primary visual area.
97
Identified and named, in rat, by Espinoza & Thomas (1983, see Fig. 1 ). 98 Identified and named, in rat, by Espinoza & Thomas (1983, see Fig. 1 ).
99
In adult mammals, the derivatives of the embryological cortical subplate; see Swanson (2000a, pp. 129-131) .
